Increased myocardial perfusion at rest and diminished perfusion reserve in patients with angina and angiographically normal coronary arteries.
Angiographically normal coronary arteries are found in a substantial number of patients evaluated for angina pectoris. One third to one half of such patients demonstrate abnormalities of myocardial perfusion or metabolism when evaluated with invasive techniques. This study was designed to determine whether angina in such patients is attributable to abnormalities of perfusion at rest, maximal perfusion or vasodilator reserve and whether any identified abnormalities were global or regional in nature. Positron emission tomography was performed with oxygen-15-labeled water (H2(15)O) and oxygen-15-labeled carbon monoxide (C15O) before and after intravenous dipyridamole to assess regional myocardial perfusion and perfusion reserve in absolute terms in 16 normal subjects and 17 patients with chest pain and angiographically normal coronary arteries. Eight of the 17 patients had a myocardial perfusion reserve less than 2.5 (the lower limit of normal in studies with positron emission tomography, as well as with other techniques) and 9 of 17 patients had a normal response. In the patients with an impaired perfusion reserve, perfusion at rest was significantly higher than that measured in normal subjects (1.61 +/- 0.38 versus 1.25 +/- 0.28 ml/g per min, p less than 0.02) and maximal flow and perfusion reserve were significantly reduced (2.26 +/- 0.92 versus 4.62 +/- 1.58 ml/g per min and 1.4 +/- 0.5 versus 3.8 +/- 1.1, respectively; p less than 0.001 for both comparisons). Abnormalities of perfusion and perfusion reserve were spatially homogeneous without detectable regional disparities. Thus, nearly half of patients with chest pain and normal coronary arteries have abnormalities of myocardial perfusion that are detectable noninvasively with positron emission tomography and H2(15)O.